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
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DOORFDWLRQLVEHVWVXLWHG%XWIRUDUHDOWLPHQRQXQLIRUPWUDIILFIL[HGFKDQQHODOORFDWLRQPD\FDXVHVHYHUHEORFNLQJ
QRFRQQHFWLRQDYDLODEOH,Q,(((QHWZRUNVWKHQXPEHURIFKDQQHOVDOORFDWHGWRDFHOOZLWKDUDGLXVRI
.PPD\EHPRUH WKDQ IRUPLQLPL]LQJ&R&KDQQHO LQWHUIHUHQFH6R IRUQRQXQLIRUP WUDIILFG\QDPLF FKDQQHO
DOORFDWLRQ VFKHPHV ZRUNV ZHOO :L0$; VXSSRUWV SRLQWWRPXOWLSRLQW DV ZHOO DV PHVK QHWZRUNV :L0$;
WHFKQRORJ\XVHVERWK2)'0DQG2)'0$LQLWVSK\VLFDOOD\HU7KHIRUPHULVXVHGIRUVKRUWGLVWDQFHDSSOLFDWLRQV
DQGWKHODWHULVIRUORQJGLVWDQFHDSSOLFDWLRQV,Q2)'0$FKDQQHOVDUHGLYLGHGLQWRVXEFKDQQHOV7KHVXEFKDQQHOV
VHSDUDWH WKH GDWD LQWR ORJLFDO VWUHDPV IRU GRZQVWUHDP 7KH VXEVFULEHU VWDWLRQV DUH DVVLJQHG ZLWK VXEFKDQQHOV
WKURXJK0HGLD$FFHVV&RQWURO0$&SURWRFROPHVVDJHVVHQWLQGRZQVWUHDP

:L0$;LVHYROYLQJDVWKHPRVWSURPLVLQJVROXWLRQIRU%URDGEDQG:LUHOHVV$FFHVV$XWKRUVSUHVHQWVDOD\HUHG
FULWLFDO SDWK DOJRULWKP WR DFKLHYH D EHWWHU VFKHGXOLQJ OHQJWK IRU FURZGHG QHWZRUN 7KH DXWKRUV SURSRVHG D
FHQWUDOL]HGVFKHGXOLQJDOJRULWKPZKLFKHPSKDVL]HVRQWKHGHOD\IXQFWLRQRIWKHPHVKQRGHVLQWUDQVPLVVLRQWUHHVWR
SURYLGH KLJK TXDOLW\ ZLUHOHVV PXOWLPHGLD VHUYLFHV ,Q WKH ZRUN WKH DXWKRUV SUHVHQW D SRZHUVDYLQJ VFKHGXOLQJ
VFKHPHWRLPSURYHHQHUJ\HIILFLHQF\DQGJXDUDQWHH4XDOLW\RI6HUYLFH4R6LQ,(((H7KH\FRQVLGHUWKDW
GHOD\DQGMLWWHUW\SHVRI4R6VKRXOGEHVFKHGXOHGDWWKHVDPHWLPHDQGLQWHJUDWHWKHVOHHSGXUDWLRQLQRQH0RELOH
6XEVFULEHU6WDWLRQ066 ,Q WKHUHVHDUFKZRUNV WKHDXWKRUVHPSOR\HGGLIIHUHQWVSDWLDO UHXVH WHFKQLTXHV WRXVH
QRQLQWHUIHUHQFHOLQNVFRQFXUUHQWO\5HIHUHQFHSURSRVHVDWHFKQLTXHIRUMRLQWVHUYLQJOLQNDQGSRZHUDOORFDWLRQZLWK
DQGZLWKRXW IDLUQHVV FRQVWUDLQWV 7KH DXWKRUV SURSRVHG D ELGLUHFWLRQDO WUDQVPLVVLRQPRGHO IRU ERWK XSOLQN DQG
GRZQOLQN WUDQVPLVVLRQV WR PLQLPL]H VFKHGXOLQJ OHQJWK $XWKRUV GHVLJQHG XQLIRUP VORW DOORFDWLRQ DOJRULWKPV WR
H[SORLW FRPELQHG XSOLQN DQG GRZQOLQN WUDQVPLVVLRQ ,Q WKHZRUN SUHVHQWV D FHQWUDOL]HG VFKHGXOLQJ DQG URXWLQJ
VFKHPHIRUGLIIHUHQW4R6UHTXLUHPHQWV5HIHUHQFHSURYLGHGDQDOJRULWKPWRDVVLJQFKDQQHOVDQGSRZHUWR0RELOH
VWDWLRQVLQDG\QDPLFPDQQHUWRHQVXUHPLQLPXPHQHUJ\FRQVXPSWLRQ)RUEHWWHUHQHUJ\PDQDJHPHQWDFHQWUDOL]HG
G\QDPLFFKDQQHODOORFDWLRQVFKHPHKDVEHHQGHSOR\HGZKHUHWKH%6FRQWUROVWKHFKDQQHODOORFDWLRQ,QFRPELQDWLRQ
DUHVHUYHGSRRORIIUHTXHQF\LVPDLQWDLQHGWRHQVXUHWKDWWKHQHWZRUNLVIDXOWWROHUDQW7KHDXWKRUVKDYHSURSRVHGD
WHFKQLTXHZKHUHWKHEDVHVWDWLRQXVHORZHVWUDWHPRGXODWLRQDQGFRGLQJVFKHPHIRUWKHPRELOHVWDWLRQ%XWWKHZRUN
GRHV QRW FRQVLGHU DQ\WKLQJ DERXW WKH YDULDEOH GDWD UDWH HVVHQWLDO IRU YDULRXV VHUYLFHV 7R UHGXFH WKH FKDQQHO
DFTXLVLWLRQGHOD\DQGRSWLPL]HWKHXVHRIWUDQVPLVVLRQSRZHUIRUVXLWDEOHGDWDUDWHVDVUHTXLUHGE\DQ\JLYHQVHUYLFH
ZHKDYHSURSRVHGDFKDQQHODOORFDWLRQVFKHPHIRU:L0$;QHWZRUNV
7KHUHVWRIWKHSDSHULVRUJDQL]HGDVIROORZV6HFWLRQSUHVHQWVVRPHLPSRUWDQWGHILQLWLRQV2XUV\VWHPPRGHODQG
FKDQQHODOORFDWLRQDOJRULWKPLVSUHVHQWHGLQVHFWLRQ6HFWLRQJLYHVWKHVLPXODWLRQUHVXOWV6HFWLRQFRQFOXGHVWKLV
SDSHU
6RPH,PSRUWDQW'HILQLWLRQV
7KLVVHFWLRQGHILQHVVRPHLPSRUWDQWWHUPV
2.1. Dynamic Channel Allocation (DCA) 
'\QDPLF&KDQQHO$OORFDWLRQFHQWUDOL]HGRUGLVWULEXWHGDOORFDWHVFKDQQHOVG\QDPLFDOO\WRWKHPRELOHXVHUVLQ
WKHZLUHOHVVQHWZRUNRQWKHEDVLVRIDQ\FRPPXQLFDWLRQLQLWLDWLRQUHTXHVWV
2.2. Primary interference  
3ULPDU\LQWHUIHUHQFHRFFXUVZKHQDQLWK66DWWHPSWVWRWUDQVPLWDQGUHFHLYHLQWKHVDPHWLPHVORW
2.3. Secondary interference  
6HFRQGDU\LQWHUIHUHQFHDULVHVZKHQPRUHWKDQRQHWUDQVPLWWHUZLWKLQWKHEURDGFDVWUDQJHRIDUHFHLYHUWUDQVPLWV
GXULQJWKHVDPHWLPHVORW

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2.4. Fuzzy Inference System  
$IX]]\LQIHUHQFHV\VWHPXVHVIX]]\VHWWKHRU\WRPDSLQSXWVZKLFKDUHIX]]LILHGWRRXWSXWV
3UREOHP)RUPXODWLRQ
,Q WKLV VHFWLRQ ZH GLVFXVV WKH SUREOHP RI FKDQQHO DOORFDWLRQ DQG SURSRVH RXU V\VWHP PRGHO DQG D FKDQQHO
DOORFDWLRQDOJRULWKP
,QDZLUHOHVVQHWZRUNDVXEVFULEHUVWDWLRQVWDWLRQDU\RUPRELOHPD\LQLWLDWHDWUDQVPLVVLRQDQGIRUWKDWSXUSRVH
ZRXOG UHTXLUH D FKDQQHO 7R XVH WKH DYDLODEOH IUHTXHQF\ VSHFWUXP HIILFLHQWO\ WKH VSHFWUXP LV GLYLGHG LQWR VXE
FDUULHUV DQG HDFK VXE FDUULHU LV GLYLGHG LQWR VORWV 7KH REMHFWLYH LV WR SURYLGH FDUULHUV WR DOO 66 EDVHG RQ WKHLU
UHTXHVWV
3.1. System Model 
2XUV\VWHPPRGHOLVEDVHGRQ,(((PHVKQHWZRUNPXOWLKRSZLWKRQH%6%DVH6WDWLRQDQGPXOWLSOH
66V6XEVFULEHU6WDWLRQVVKRZQLQ)LJ7KH2)'0$WHFKQLTXHLVXVHGWRGLYLGHWKHFKDQQHOLQWRVXEFKDQQHOV
DQG WKHQ 7'' LV GHSOR\HG WR GLYLGH HDFK VXEFKDQQHO LQWR VORWV (DFK 66 LV HTXLSSHGZLWK D VLQJOH WUDQVFHLYHU
6,62 WR DYRLG WUDQVPLVVLRQ DQG UHFHSWLRQ LQ VDPH WLPH VORW 7KH QXPEHU RI PXWXDOO\ RUWKRJRQDO FKDQQHOV
DYDLODEOH LV  7KH QXPEHU RI VXEFKDQQHOV LV 7KH QXPEHU RI VORWV SHU VXEFKDQQHO LV  7KH 66V FDQ EH
VWDWLRQDU\RUPRELOHLQRXUV\VWHPPRGHO,Q)LJWKHERXQGDU\RIWKHFHOOVLVJLYHQE\UHGFLUFOHV
'XULQJWKHWUDQVPLVVLRQRIGDWDDVHQGHUUHFHLYHUGXRVKRXOGRSHUDWHLQWKHVDPHIUHTXHQF\,QDZLUHOHVVPHVK
QHWZRUN LQWHUIHUHQFHPDLQO\ RFFXUV LQ WZRZD\V²SULPDU\ DQG VHFRQGDU\ LQWHUIHUHQFH )RU WKH SURSRVHG V\VWHP
PRGHOSULPDU\ LQWHUIHUHQFH FDQQRWRFFXU VLQFH WKH66KDYHRQO\RQH WUDQVFHLYHU7KH VHFRQGDU\ LQWHUIHUHQFH FDQ
RQO\ EH HOLPLQDWHG LI RWKHU WUDQVPLVVLRQV ZKLFK FDQ LQWHUIHUH ZLWK DQ\ RSHUDWLQJ UHFHLYHU DUH FDUULHG WKURXJK
VHSDUDWH FKDQQHOV WKDQ WKDWXVHGE\ WKH VDLG UHFHLYHU+HQFH WR DYRLGDQ\ VHFRQGDU\ LQWHUIHUHQFH WKH LQWHUIHULQJ
VWDWLRQV RI D FHUWDLQ 66 DFWLQJ DV D UHFHLYHU FDQQRW KDYH PRUH WKDQ RQH VHQGHU RSHUDWLQJ LQ WKH VDPH FDUULHU
VSHFWUXPDVWKDWRIWKHUHFHLYHU
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$VVXPSWLRQV
7KHQHWZRUNXVHVPXWXDOO\RUWKRJRQDOFKDQQHOVZKLFKGRQRWLQWHUIHUHZLWKRQHDQRWKHU
$JDSEHWZHHQWZRVXEFKDQQHOVLVUHVHUYHGWRDYRLGDGMDFHQWFKDQQHOLQWHUIHUHQFH
7KHVSHHGRIPRYHPHQWRIWKHPRELOH66VDUHVHWDWPV
3URSDJDWLRQ'HOD\RIWKH:LUHOHVV/LQNPV
3.2. The Algorithm 
7KH 6XEVFULEHU 6WDWLRQ UDLVHV D UHTXHVW WR WKH %DVH 6WDWLRQ ZKHQHYHU LW QHHGV WR WUDQVPLW D GDWD WR DQRWKHU
6XEVFULEHU6WDWLRQ7KH66LQWLPDWHVWKH%6WKHNLQGRIVHUYLFHLWQHHGVWRSURYLGH7KH%6LGHQWLILHVWKHEDQGZLGWK
RSWLPXPGDWDUDWHIRUWKHVHUYLFHDQGVHDUFKHVIRUDIUHHVXEFKDQQHO7KHIUHHVXEFKDQQHOVKRXOGQRWLQWHUIHUHZLWK
WKHFKDQQHOFXUUHQWO\XVHGE\WKHLQWHUIHULQJQHLJKERXUVRIWKHUHTXHVWLQJ667KH%6WKHQLGHQWLILHVWKHPLQLPXP
SRZHUUHTXLUHGIRUWKHWUDQVPLVVLRQZLWKWKHDYDLODEOHEDQGZLGWKDQGQRLVHOHYHOWRPDLQWDLQWKHRSWLPXPGDWDUDWH
7KH SURFHVVLQJ WLPH LV UHGXFHG E\ HOLPLQDWLQJ WKH FKRLFHV ZKLFK DUH QRW IHDVLEOH 7KH PHWKRG LGHQWLILHV WKH
FRQVWUDLQWV ZKLFK JHQHUDWH IHDVLEOH YDOXHV QRQ]HUR E\ WKH IX]]LI\LQJ WKH HVWLPDWHG SRZHU DQG HVWLPDWHG
LQWHUIHUHQFHOHYHOV7KH%6WKXVILQGVWKHVXERSWLPDOVROXWLRQDQGDOORFDWHVWKHFKDQQHODQGWKHSRZHUWR66XVLQJ
IX]]\LQIHUHQFHV\VWHP
7KHV\PEROVXVHGLQWKHSURSRVHGDOJRULWKPDUHVSHFLILHGLQ7DEOH

7DEOH6<0%2/6:,7+7+(,5&255(6321',1*0($1,1*










$OJRULWKP&KDQQHO$OORFDWLRQZLWKVXERSWLPDOSRZHUFRQWURO

,QSXW&HOOXODUDUFKLWHFWXUHZLWK%6VIRUHDFKFHOODQG66VWRWDOQLQQXPEHU
2XWSXW&KDQQHO$OORFDWLRQ0D[LPXPQXPEHURIFKDQQHOVUHTXLUHG

%HJLQ
 7KH66ZLWKLQWKHUDQJHRIDQ\%6DUHLGHQWLILHG
 'HSHQGLQJRQWKHPD[LPXPWUDQVPLVVLRQUDQJHRIDQ66LWKHLQWHUIHULQJQHLJKERXUV,166LDUHLGHQWLILHG
DQGDOLVWLVPDLQWDLQHG,IDQ66LOHDYHVHQWHUVWKHFHOOWKHOLVWIRUHDFK66ZLWKLQWKHFHOOVLVPRGLILHG
 /HW/LĸIRULא^Q`/LVWRIVXEFKDQQHOVVORWVDOORWWHGWRHDFK66LLVQXOO
 IRUL Q
 $Q66LVHQGVDUHTXHVW5(4WRWKH%6IRULQLWLDWLQJDFRPPXQLFDWLRQ
 7KH%6LGHQWLILHVWKHGDWDUDWHUHTXLUHGDQGVHDUFKHVWKHIUHHVORWVVOFZLWKGHVLUHGEDQGZLGWKEZVXFKWKDW
VOFת/,166L ZKHUHFא&
 ,IVOFLVDYDLODEOH
 7KHLQSXWFRQVWUDLQWV OLNHGDWDUDWHEDQGZLGWKRIVOFDQGQRLVHSUHVHQWDUHXVHG WRHVWLPDWH WKHRSWLPXP
SRZHUUDQJH37KHRSWLPXPSRZHUUDQJHLVIX]]LILHGXVLQJPLQLPXPDQGPD[LPXPRSHUDWLQJSRZHU7KH
61R 6\PEROV 0HDQLQJ
 66N NWK6XEVFULEHU6WDWLRQ
 & /LVWRIRUWKRJRQDOFKDQQHOVDYDLODEOH
 ,166N ,QWHUIHULQJQHLJKERUVRIWKHNWK6XEVFULEHU6WDWLRQ
 /L /LVWRIVXEFKDQQHOVVORWVDOORWWHGWRHDFK66L
 /,166L /LVWRIVXEFKDQQHOVVORWVDOORWWHGWRHDFK,166L
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QRQ]HUR YDOXHV SURYLGH WKH IHDVLEOH VROXWLRQ 7KH SRZHU UDQJH LV WKHQ XVHG WR HVWLPDWH WKH WRWDO
LQWHUIHUHQFH7KHLQWHUIHUHQFHOHYHOLVIX]]LILHGDQGWKHYDOXHVDUHFDWHJRUL]HGDVORZPHGLXPDQGKLJK
 ߤሺܲሻ ൌ ͳǡܲ ൌ ̴݉݅݊݌݋ݓ݁ݎ
ൌ ͳ െ ሺܲ െ ̴݌݋ݓ݁ݎሻȀሺͳ ൅̴݌݋ݓ݁ݎ െ ̴݌݋ݓ݁ݎሻǡ ̴݌݋ݓ݁ݎ ൑ ܲ ൑ ̴݌݋ݓ݁ݎ
ൌ Ͳǡ݋ݐ݄݁ݎݓ݅ݏ݁

 5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